' Searching PAJ 



1/1 ^— V 



ENT ABSTRACTS OF JAPA 



(1 1 )Publication number : 2000-1 72833 

(43)Date of publication of application : 23.06.2000 



(SDlntCI. 



G06T 1/00 
A61B 5/117 
G06T 7/00 



(21) AppIication number : 10-351405 

(22) Date of filing : 10.12.1998 



(71) Applicant : 

(72) Inventor : 



OMRON CORP 

MORITA TAKEO 
NAGAYAMA KEIICHI 
ISHII HIROTAKA 
YOMO YASUHIDE 
KASAI EIJI 



(54) FINGER PRINT COLLATING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a duplicated finger print from being 
abused by giving a function of discriminating the duplicated finger print from the 
finger print of living body to a finger print collating device. 
SOLUTION: This finger print collating device 1 1 is composed of a finger print 
collating and discriminating section 12 and a living body detecting section 13. 
The section 12 collects the finger print data of a finger placed on a prism 15 and 
comparatively collates the collected data with registered finger print data. The 
detecting section 13 is composed of an oscillating section 20, an electrode 
section 22, a detecting section 23. and a discriminating section 24. The 
electrode section 22 is constituted in such a way that the section 22 
constitutes a resonance circuit when the finger is plated on electrodes 21a and 
21b arranged on the surface of the prism 15 and, when the finger is that of a 
living body, can make impedance matching. Therefore, when a high-frequency 
signal is sent to the electrode section 22 from the oscillating section 20 and the 
level of the reflected wave reflected from the electrode section 2 is detected by 
means of the detecting section 23, the discriminating section 24 discriminates 
whether the placed finger is that of a living body or a duplicated finger. When the 
finger is discriminated as that of the living body and the finger print data 
coincide with the registers data, the finger print is discriminated as that of a 
registerer. 




LEGAL STATUS 

[Date of request for examination] 04.03.2002 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998.2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAtI aimYDA41 21 72833P1 .htm 



2004/12/20 



mB^mmffff (jp) <i2) ^ ^ 4^ |^ ^ ^ (a) (iDmam'jstms^ 

#5^2000-172833 

(P2000-172833A) 
(43)^n B ¥^\2¥ 6 ^23 B (2000. 6. 23) 



(50Int.Cl.' 
G 0 6 T 1/00 
A6 1B 5/117 
G 0 6 T 7/00 




F I f-73-K(#%) 
G 0 6 F 15/64 G 4 C 0 3 8 
A 6 I B 5/10 322 5B04 3 
G 0 6 F 15/62 460 5B047 

mtm» m^(ofk2 ol (±u h) 




ftH¥10-351405 


(TDWIHA 


000002945 










(22)ainB 


iFJ%10^12^ 10 B (1998. 12. 10) 




^«S)^l|Jl««:KK:mBi±SIBriO«ifi 






(72)fBW# 


IfiBB 








]^«|SAr^T^:&]$CK?£S±^BriOS» :^ 
















*Uj jS— 








^«5flWCS*£3KK?EH±SBI10S* 














(74)«liA 


100094019 


















(54) istm(04im 









(57) 

m^tm-^mmi lit. m^m^^^im^i 

^iftigsi 3\t. ^mu2 0, mmm2 2. i^m&2 3. 

T.m-^^mn^^oizU'oxi^^o vt-DX. mm^2o 
f)^^mmm2 2-\Mmmnn^m^. mm^2 2xKm 
^n^Kkmo^i^^ji^^a^U2 sxmta-r^ctifZ^ 




(2) 



iNr^ 2000-172833 



z t ^wmtr^ > m^m i ^zmm.<DmfAm'^mmo 

[0 0 0 1 ] 

mmo^mT^t^m^m] ^^^mt. mmz^-oxmA 
o mfscm^mmizm-r^. 20 

[0 0 0 2] 

To nn2m^3^i&m-^it^rzid(Dmn^nm<D'y^j 

XAT^oT. ^^y-i^-l^ (LED) m<D^M4f}^ 

u>X5\zj^'oxy'^j xj^2comm<Dm^ccD (m^ 
i^^m^f-) u^<Dmmm^6{zm^^^tx\^^^o 
[0 0 0 3] z,<DXot£mf^m^mmi<o'X^)X2^2o:> 
mm\zm^^mM^-^^t. m'^SLCD'^miz^-Dxm^th 30 
'X^jX2^2(Dmm(Dot>\z\tmm^^t^m^ffLx\^^ 

<D^Am\zxmLrzmt±KM'^tixmmmi^ 6 ±x\tm 
m^uD.- ^^m^^x\tm^^'jXA2<Dmm^mj^i. 
m^xmn.'^nxmiSimi'6±x\tm^tu^o 

(Dmmmi^m^6±\z\tBMm(D/^^-'>tLxmibn 

[0 0 04] fglScH^.^SCm3SgP 7 \t. ffiffe^^ 6 ±{C 

^ib^m^nxir^^\^^'mf)^<Dm^y''-'^ t-^-r^f}-^ 

[0 0 0 5] 



[ 0 0 0 6 ] S£-^T. S£*comSs^gll 1 X\t. ii^SL 

a^^mz^-oxmrn^n^mtit^^^. ^m^^mmmn 

(D^m. T-mm:xr^E<D^mtm^-t^im,t^^'otz. 
[0 0 0 7] :i^^m\t±M<Dm^mfAm^^m^^^tz 

iz^D. t^'tAo:)mm^z^^mm^^:^±r^z^y)^x^^ 

[0 0 0 8] 

WL'f-^f)^. 'f^^m^nx\^^^mwi<DmML'f-^(o\^^ 
'tnt^h-^'t^t^m^^n^'t^mxm'k^m\zia\^^ 
X. ^i^w<D^m^\^^\^i&mz^'Dx^m^^^m^'r 
^nm^h. m%'d.m.m\z$^\^x^mm^^^tir^^m 

^m^utf)^^t^^^w^mmm&^^-t^'h<Dx^^. 
[0 0 0 9] ±.%^^wmmm^\z^\^^x\t. mmm\zi^ 

mmmm^^ti^. :i(r^t.^mm\zmm^^^\^i5:^-^ 
^rziif)^±W(o¥ixi^^t\ mmiO^iix^^mz^-ox 

zicorzisb. ^m\Bi^x^±i^rz^mmn^t^tmm 
mz^':^xm^'^nrz^m\Ei^^mtir^t. ^i^^om 
x^^m'^tmm(Dmx$>^m'^tx^^mxi^^^n 
^m^i^^mt't^(Dx\ ^mux^^^n^m^^n^ 
mz^i^xfm-r^ zt\z<i:D. mmmzm^u^^i^jS: 
ti\^x\.^^mm^±i^(Dmx$>^f)^^m:i.^<Dm mn 
<7)jt) x^^^^^mmT^ctf)^x^^. 
[0 0 10] ck-^T> :^mm(Dt^f^m'^mmiz^^^x 
ift. mfAy'-^^^-mi^. y)^'Dt^m^^w<Dm'^x^^ 
tnm'^tirzm'^\z<DP^mmmmm<Dmi^t-'mi.rz 
tmm-t^z.tf)^x^. mm:^nrzmx\zj^^xmi'^m 

[0 0 11] mj^m2\z?^mi^rzmmmm\t. 1^*112 

{z$^mLrzmmM^mm^z^\^^x. m^^^mt. 
m^^ihti^nmmd^x^^i^nrz^m&^m^r^h 
(Dx^r). ttimn^mt. ^m^m^xmih^tiftsiM 

&a:>mm^^)l\zm'::^\^^xm^Wf)^±i^x^^A^^^^^ 

mmr^hcoxh^. 

[0 0 12] m^m2\ztmLrz^mmmxiit. musB 
\zio\ff^Km&(Dmmy^Mzm^^^x^mm^±«^x 
$>^t}\ ^nu^(Dh(Dx$)^f)^^mHLx\^^^<Dx. 
±i^<Dmt'tn&.9\^(Dmt<Dmimm^m < :ztt^ 

Xtfzo 
[0 0 13] 



(3) 



2000-172833 



i^Dii>tf:i-^ (CPU) {z^-orm^^nm^w^. ^o 

So 

[0 0 14] 1 6^^btl:/UXA 1 S(DT^{z\t\{i 

Stb/t^LJi:/'JXA?4ffil 5 a-C^SI^^n, >^'JX 
A 1 5t^ffiiJS;!)^^ffil^$n'5o yjXA 1 5(7:>ffl®7!>^e 

8 \ZXML. -f^J XA^4S 1 5 a c^«;0^'iljtlg^ 1 8 

[0 0 15] z.(Dt€':/^jXL.mmi s a\zm3f)m^'^ 20 

®1 5 a<i:Ji3(DrBl(C^PBl 3;>^^i;S(Z)T', C 

mstrso zn\znL. mix<Dm^(Dvt>i!hmty''jx 

J^^mmi 5 alcSf«TSC^T. ZLClZXmLtz^LltZf 
UXA#4S1 5 a=&iii§bTma:tCJ:-3TMSL$nSo 
ct-r^T. ^iJ|i:C0[HI^g|55^tcmT^<ttll^i^l^^l 8± 

xittmmtfjiK). t^'^(Diih^m^\zMjit^r^imtmmm 

-fj^m^-^ ^->t{.xm^^n^o 30 
[0016] mmm^ 1 8 {t^mm^mm^mmz^m 

«|{*^^i 8±tcMf«$n^cfi«j:(D« (^^Pfyt^'- 

» t^T^v^^^l^M^ (vU7Jl/7^-:$^) <hLTjg.^s^^ 
ilg:®iig|5i 9-.aS;ti$n§e 1 9 

Tt^, jf(tlgTl 8f}^(b§:^m'Drzy'i^i^MMmzm-^ 

i^^xmmmmr^ctiz^o. m^owmm^mihL. 

ZLt^^Xt^ (if#M¥5-6 1 9 6 4^^^^) . ^fz. 

ir^m'^mwfi!^mmi9{t. ^i^^m^ntzm^AcDm 40 

a;!>^6#/cJi^a<0«7&^e*«b/tJ§®l:7'-^^, SS^ 
tlX\.^^t^f&y'-i^ titmm^r^o ^bT. t!!E«l«:<7) 

ik-rn«. \.^rm^comm^(Dm'Ax$>^tmm-r^o 
[0 0 17] 3«, iSj^ism^^^iibtB 

mmmm2ia. 2 ib\zmt}^m^'r^tmz'iy\f 
-y>xm'^^t^rzsb(Dhy>7.f)^(^u^mmm2 2 
t. ^mm2 of)^ibnmm2 2\zm%'^tirzmmmmn so 



f)mmm2 2TRm^nxm^mmy^)[^^^im-t^^ 
aigP2 3^, mm^nrzmm^^Mz^Kimm2 1 a. 

2 1 b\zmMU\^^Lj5:t&LX^^^m3f)^±i^(Dmf)^m'^ 

^m^-r ^m^m2 4 t^mpiXi^^^o ^(D^i^^^m 
i3tc*3iiT«. ?%mm2 0f)^^mmu2 2\zmmi^m 
nf}W.^^n^. mmm2 2\t. ^i^<Dmf)^mm2 1 
a, 2ib\ztmvx\^'^^t^\Z'i>\^-y>7.m'^t)^ 
tn^jiom^'^tixi'^^(Dx\ ^mm2 of)^^mt!^ 
nrzmm&mmftmmm2 2XKm^n^z.tu< 
>7.2 6<D-'Am^m.n^f}^. mm(Dmu^f)mm2 1 

a. 2 1 b\Zt^MLXhmmM2 2 0:>-i >\d-y>7.m 

^f)mnrj:\^^a:)x. ccD-i >\d-y>7smt\zm\:'tzm 
mm^^^o m^i^i. ^mm2 o^^^mtj^tifz^m 
mMn^^mmm2 2-^miMi'r^ctu<. mmm2 2x 
^m^nxKiiimm^'r^o seox, cicootf-^ 

M'S)j^l^?SCD^^^ft^U^;i/^^^gI5 2 3T^^b. 
^<7)m^CD^i|-^ff-^l/^;U^, S2pm^IS^Si5 2 5 T 

m^2 1a, 2 lb\zi&MLXi^^ho:)'f)^±i$^<Dmx^ 

^<D'^^±i^\^n(Dm (mo:>mm) x^^<D^^^m'&&2 

4Xn^^^Zt^^X^^o Ji^T. Zi<D^^m^mi 3 

iz-oi^xmrnizmm^^o 

[0018] m3 ift:L(D±{^^mm 1 3 CDS:*:^^^^ 

xzf^jXAmmi 5 a\^zms^nrz-no)mm2 1 a, 

2 1 b(hN'^7^>^ffi(?:)h^>X2 6(h7&^6?'j:0> 
S2 1a> 2 lbltb'^>7s2 60:>-'AM\Zi^m^tlX 
*30, mffi8B2 2Hfi3:;&^il:f!i^nTtifci:C><^^TtS, II 

^mz^-'X>Lrzm7^tu-DX^^^. -n(onm2i 

a. 2 1 b\tl rom(DJ:ot<i:mmM^2 I a. 2 1b 
^Z^-oXmm^nXi^^. U^. mffiHIS;^i^/h^V^«^ 

:^c£<i:. fg,^(7)i^^^OH3^P$7:?^Vj:ttn^fm^2 1 a. 2 
1 bt^SHj-r'/ci:<Tt)J;lio ^fc. mil 2 la, 2 1b 

(Dmmit. m4\z7jkr^o\z. mimm(Dj^mm2 7x 

m^mm2 1 a. 2 1 bmxm^x^^mmf}^m^L 

rzfzL. ^mm2 7 {tM<xhmi.^^u\^K 
[0019] m5\t. m3 cD^^g^asB 1 3 o^ihWM 
^wtmT^rz^commm^mxh^o mm2 1 a, 2 1 
bmi>zm 3mmLx\^^u\^^m^\z\t. h^>7s26<D 

zz'Am\t:t-:f>^mx^^f)K m«B2 1 a. 2 1 btC 

m3f)mm'r^t. m3iz^oxh'7>7.2 ecD-mi 
f)^m%wzmc^o -rutD-^. ±W(o^(D^mmm^m 
^C4. mimm^mc4tmm^mmt&tfi^R4. m 
m^m^mc 4 tmm<Dmmt&m.^R 5 tr^t. ±» 
(Dimm 5 iz^^xmAjXTfkLfz^ o umm^n f n g 
T^:b$n^o ^-dx. mm2 1 a, 2 1 b\zt^3f)m 

m-r^t. ®^i2 1 a, 21 bcO^JfifetSR 2. R3, 
Mmffi2 1a, 2 lbti§3<DrS(Oim^MC2. C3 



(4) 



2000-172833 



5 

St;ji3 0^ffilplKFNG7&^h^>X2 e(D2'Am:3^ 

)i\zmm^ri^h(Dtu^. mm2 1 a. 2 1 b\zm3 
f)m':^<t. m®2 1 a, 2 1 b tt^ 3 (Dm(D^m^m 

la. 2 lb\zmMVtzt€\Z»m^mC2. C3t)^- 

^mtuK^. m3(D^m&^>^-y>7.y)mmmhu 
^;zt\z^K^. n^§i2 4f)^m3x$>^tm^r^. 
[oo2 0]mffi2ia. 2 ib\zm3f)mmLrzm(^ 

nf)^mm^2 2X'Km^nxm^Kmr&u^)i^^r), ± 

i^(Dm^mm2 1 a, 2 1 b\zimi.x\^^^f}^^f}^^m 

4 + R5;?)«^540Q, m«i2 1 a. 2 1 b <7)}gtrLfflR 2 

= R3^^**^3oa. mtmm(D^mc2 = c3f)^^^^3 0 

OOPF, ^&C2=C3\Z^^m.tn,^^ m^^^) 
(2 7u f C 2) = 1 . 3 Q IfzfzX.. -^WiMt^ 
<7)j^iS»«f =4 0.6 8MH2] i-rst, h^>7. 

2 6 (r^-mm^i\mK^^\x 20 

40Q+2X (30Q+1.3Q) =102. 6Q 

t.f^^. z.zx\ -^y9'>^m<Dh^>x2 ecD^m}^ 
^^5 0:1 0 0 izm^Tti^t. 3 -fjmm 21a. 2 

1 b i,zmf)^tirzm\z h :^ >x 2 e (D-'Amx\tm 5 0 q 

-yy7.m:^mz±w<Dmx'h^hmm-r^^o\zm.'& 

r^<i:. m(^mm.X^Wi^^m^\.X\^^Xh^^i^^(D\^iri 

mtm^^n^^mi'^f^mnr. ^tzmm2 1 a, 2 1 b<i: 
^mx^^mnxunnmm^mc2. c3;!i^<£T'r 
^<Dx. ^(Dtm^mc2. c3(D^&[jimmmi.. ^ 30 

C2. c3f)mTr^^. ^ >\^-y>7.(D^Wi^»i)^ 

ii^pLT<^fc$6, m?i\^m.^^t^'^m\.x^. m.^jA 
i^\z^K>m^tmn'r. ^{^(Di^xi^^tmm-^nt^ 

[0 0 2 1 ] z.<D^o\z±w^^w^i 3x\t. us 2 1 
a. 2 1 h t.it3(omo:>tm^mfi^^<^mm\z^K^iKm 
\zmm\.xm^m^mtmm^^mA,^z.t. jgc^igi^rs 

^W(omx$>^LPm'r^h(oxh^. "^(Drasbiz. ^ 
mu2 of)^(b<DMm\^m^^m3\zmuL. ^^^23 
xmm^i^2 2f)^ib<DKm&^^9s\L. -r>hr-^>x(7) 
m^^m^KMis,(ou^jif)^ib^mr^ct\z^r)^ ± 

m^mmrz^nxi^^^f)^m^^m^Lx\^^^. rut) 
^, ^{^(ommmLxi^^ttiz^ >\^-y>7.m'^ 
f)mti^<komm^2 2f)m^'^nxi^^(Dx. 
n<Di^nxmmm<Dmtfimf)^r^ntii,m^f)mtir. ^ 
rzmm2 1 a, 2 1 btmmx^^mnxu^ini^imm 

2 1a, 2 1 bihfgSOPBlCOSim^SC 2, C3^i^^ so 



6 

<-r^ctt)^xtu^^(Dx\ cmm^mc2. C3\z 
^mi}ui.x<^rztb. rzt^tm^^^^-^Lxh&^ 

[0 0 2 2] 2^^0jcoJi*AHg-&3Sill Ui. z.(r>^oU 

WM\z^^^w^^^n\3^mx.x\^^(r>x. ^^(on 
t.mmz^mx^^Vinx'h^z.h iMmmx\tMm 

<h <h 10 ^^^mfz^m'^n\i^^(n^x'^^ t^n^^ ^ 
nr. ^^mz^i^. ^rz. mmm2 2f)^(b<D^M&u 
^)v^^^-r^:^^xh^^^^. mm^^ ^iL-^^\z 
h^<. imwrnmcDrnttx+^^mx^. Amzmm 
mmji\.^t\^^-orzmj^f)^^^o 1 sum^sa^ 
mmmii. m^m^^ik^mm^zhmM^tu^o 
[0 0 2 3] r^^. m3^zsm4x^Lrzmm2 1 a. 
2 1 bt^, 1 mmo:)mmm7.^-::^^mxxMmzMm 
-^nxir^^f)^. mm2i a. 21 boi^mtznizm^ 

fe(^T-fccfci.io ^ft. MW^mxh^mw^mxh<k\^^o 
[0 0 2 4] me\t^m^2 of)^ibihti^ti^^mmn 
ncomi&^hj^mm (>^^gB2 3T^tb$4a^«-^^tts 
i^^M tcDmm^Tjk-rmx^^o 3{t^ 
i^(Dmxmm2 1 a. 2 1 b\zmnrzm\z^>\:^-y> 
7.m^^mn^j:o\zm^^rixi^^(Dx\ netc^^ 

tlX^^^^Jz'DifZ. mm2 1 a. 2 1 b?BW:^--:^>^t^ 

±m^^7i^xmtirz^m^\t^xmm2 1 a. 2 1 btc 
Mtitzm^. ^mu^mm2 1 a. 2 1 btcfSM^-tt;^ 
m^izit^. Mfi^/hfi (^m xmm2 1 a, 21b 
izMtiTzt^cD^mmu^ji (Kmm) ^^^i^-^ku^. 
c(Dm^izit^i^m(D^mu^)im^t^<D^ti!iU^jvj:o 
h±^<u^x\^^^<Dx. m^m^2 4\z^n^\^€\^m 

^n«, m^^2 4\z^i^xmm2 1 a, 2 1 bizmm 
Lx\^-^^h(D:^^±i^(Dmi)^mm(Dm-f}^m^r^ z. t^^x 

[0 0 2 5] ^7 tl±te^^^^gP 1 3 <DM:»\B\^(D- 

m^^Lxi^^o ^m^2 0 i c 2 s tcj; 

-oxm^^nx^Ki. ^mm^mi c2 8{z\tsv(Dm 
mmmmmf)mfi^^tix\^^^. mmmmmj£^^ 

^^it^fci6> ^m\Bl^m I C 2 8 OiS«tffiiI^A:^J5i^- 
hti/y>\'t(Dm\Z\t. ^ai£ffl=i>x>-y-2 9 a;!?^ 
tfA^nxi^^o ^HlHlK^ I C 2 8;d^^«^a]g5 2 3 {C 
JiiIr?fE:^'7 hffln>^>-y-2 9 b ^SiTii5J^iSm^7!^^ffi 

;^^nTi^^o m^ffl52 2\t. -n<Dmm2 i a. 2 1 

bi:aiS®<i2 1 a, 2 1 b (C®:b^«SS'r^<h^*lC'f 
>}:^-^>7.m^^nrjioh^>X2 6tf)^ibtSiD. h 



(5) 



1*88 2000-1 72833 



mm^2 2\t. mm2 I a. 2ib\zmmn^ 

mm(Dmmt^mm2 1 a, 2 1 bict^Mbx 
(o-i >}:f-y>7.^it\zj$:>cx!^mmt)mm-r^o 

t0 0 2 6]«l^gB (SS^-tr>-tl-) 2 31^. 2t:)C7)h^ 
>;^30, 3 1 tm.tri3 2f)^(bm^^nx^^. -yj(D 10 
h^>X3 0co-*ZJ'1';Kd:^ligC2 0 tmm^2 2^ 

'A:2-fMtmm^2 3(Dititit^t^^>\'(Dm\ztm'^ 

ffitriS 2J^ h'^>X3 0(DZL'A:n'i)ltMm^zmm^n 
X\^^^o ^fz. hy>::^3 KD-'A::^^ Mtb^>7s3 
0<D—A::i'iJVtmm\Zti^f^-^riX^K). h^>7.3l 

^3 3^ihtf^nx\^^^. i.f)^vx. mm^22<D^> 

tr-^*>7.^'&cD|i^trf^i;T h ^ >X 3 0 . 3 1 (D— 20 

'A^-iMz^^r^mm^^Mt. h^>x3o, 3i 

'rmn^Lxmmi^m^^^3 3-^mih'^ti^o ^<dl 
^mmm2 2\z^W(Dmi^mm\.x\^^n\t. 
>7si^^f)^mnx\^^^a:>x. mmw^2 2ti^ibo^Kmm^ 

i)^. m,mu2 2\zm^\^x\.^^'h(Di)mm:(Dmxi^^m 
^\z\'X. >\f:—yy7.m'^f)^mnx^^u\^^<^x% mm 
^2 2t^ib<DKHm^:k^<f3ir). ^^si^2 3^^^mt} 
-^n^mm-^jih^^Ktji^o 30 
[0 0 2 7] mm&mmm^ 3 3 mmmm^^m i c 
m^^i. UPC1676) 34. mmtf^yhmziy^ 

>+>-3 5. 3 6. ^llJEfflzn>7^>+f-3 7;^^^fj:^o 

mr^mm^^3 3\t. ^m^2 3f)'^^xti^nrzMm'^ 
m^^mmLrzm> 'Am<D^&mm\Bi^3 8^a^tir 

^&mmm^3 8\t. :t^7>:/3 9t. :t^T> 

^3 9 (Dn^tf tKmxt}^'r't<Dm(D^mm}^mzmx 
^nrzi&tfi4 0Rzfy^7i—\^4 im^^^rj^v). mm\& 
mmm^3 3xmm^ntiMmmBn^^^L. ^^\z 

JiltlT^o 40 

[0 0 2 8] fiJSgR2 4^3:, 12 >AU-^ 4 2{Z^'oX 
m&^riX^K>. n>n\^-^ 4 2<D\i!iti\Z\t'f)V7-j 

T'lfitri 43^^MxT5v (omMmj^m^^- ^ nx I > ^ • 
^iSti'HiHiK 3 8 (om.mM^£\^ti\tz^ >/i u-^ 4 2 <o 

K^Xtim^\Zi^m'^nx^y). Zi>/^U-^4 2(D4^ 

K^xtim^\z\t&mmnn^^2 sf)mf^^nx\^^ 
mmmnm^^25\t. 5 voma^mH^2oo5i^ 

/£ffi5i4 4, 4 5T^EEUfc@EE^*ii^a5 2 4(7)n>A 

U-^'4 2^m;^-r'5i:'5lC/<j:'oT^0, i^EEfgSx4 

4. 4 5Offi6tM^IISS-rsCitCct0S2pliEE^ffilc so 



f)^^ti^t!^n^m^mj£f3^mmmnm^m2 
^ti^&mmj£^Dh^\^:^\^^m^\z\t. m^^2 4f)^^ 
iftH o\^) m^f)^mi3^n. ^&mmm^3Sf)^'b\h 
f}^n^mmmf£^mmm^m^^2 ST&^e^^^n-s 
mmmj£j:oh±^\^^m'^\z\t. m^^2 4f)^(b\tL 

a, 2 ib\zmm^'^rzt^\z:^^m2 3x^th^n. 
^mmm^\Bim3 3Rzj^^i[&m^Mm^3 s^mxm^s^ 
2 4\zxti^n^mmmEEm^^o^'pL±t^^^\zwt 

-r^ctfj^xt. ±f^<Dm^mm2 1 a. 2ib\ztm 
Lrzm^t^zit. n^&2 4^^^Hm^^<thtitti. mn 
(Dmxh^m^\z\,t. mms!^2 4f}^^Lm^^^mt!^n 

[0 0 2 9] tj::^. ±t^(Dm^^^Lrzm^ tm^o^m 
^^^{.Tzm^txits HLL^m(Dmm\zf^'ox\^^x 
^mi^'^z.f^i^^ ^fz. :i<Dmmmmx\t. ^^yy-f 
t^ibt^^'3>nv—^^m^^xnmw^2 4^m^\^x\^^ 

^f)^. 't(D^mkX;^^x^^\^^o mPL^t. hy>i^x 
tf^-^ (CPU) tCj:oTfii^"r'5J:3»cLTfcJ: 

[0 0 3 0] z(D^o\zi.xm^m^m^^i 2<Dm^ 

m^^i^w^m^i 9\z^D. m^y'-^^mm^nx\^^ 
^m'^y"-^ ^-m-r^tm^i.. ^^\z^i^^^^i 
3\z^r). ^ih^nrzi^'^y'-^^^^i^<Dm^^^'i^^n 
rz^cox^^trnm-r^t. miimi 4f)^i^mmmn^ 

Bm. mmzji^x^t^h'/}^. m^\imm(D\^ymmm 

x^o. mm^~mLrzm^\z{ti^tiB^i 4^^(bmmiB 
n^mtiLxmm(D\^7^mt. ^^\^^iit^m(D\^7^ 
Mii/tD, x.>z^>^tim^'ttrzor^o 
[0 0 3 1] 2 (Dmmmm) m s \t^^mm\um 
mmmx^^x. 3izmi^^nxi^^mm 
^2 2(Dmm^^Lx\^^^o ^m^2o^^ib0mti m 
mi&m^) ^mm2 1 a. 2 1 b-^&m-r^t^\zmm 

2 1a> 2 lb t(D^ >\f-y>7.m'^^m^tzisbiZ 

{t. c(Dmmmm<oj:o\z. =i>5='>it5 2. 53^:^ 
m^^m\^^xhX.\f^o 

[0 0 3 2] {m3(D^mmm) 0 9fi*^B^co$^tc 

mu%mwm\z^^^w^^^i 3<om^^^yfs^mm 

^m\^rzm%mt.t^^x\^^^. ^la^^mmrnxm^^^ 
nx\^^^±wm.^^i 3x\t. mmm2 2^tii;i6, 
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LTti. lEl 1 0(C:^-rcJ:'9tC> m<DJ^^^^ S 6 \Z h y 
>X5 8^gSBL, mm32 2tm<Dmm^^S 6t<D 

[0 0 3 3] m^co^mmm mi wti^mm-^^ 
\zmf^^mmm\z ^ § ^^^asB iz\z^ n^^^^ 2 
'^'BLXsmm^2 2(Dm^^7f<-rmmxh^o zo-^m 
T^mx\t. m.m'^^2 2\zm^^n^n.ti<DmiE.'^'m.m^ 
^m'r'g)ct^{cuT(/i'5o ^1 1 ic^Bi^T, 1 
a. 6 1 bic«. ^m.^2 otmm.^n^o s^e 1 a 
lets, ziy'ry^^ 2(D--^tmm'^n. ziy^y-^e 
2(Dj&mt,^'^^- H 6 z(Dti'j-Y\zi^m^n^±t. 
^\z. ^-(^-\^ ^ 4<o7 j-Y\zmm.-^nx\^^^o ^ 

-<:t-H6 3CD7y-HtlSi4kig^^nTV^^o ^'^^ 

mt^'7>Ymm^nx\^^^o iii:^a^6 eT&^-BfimH 

[0 0 3 4] 1 ei\Z\^. M*g^:3-r;i/6 1 (D—j^ 

chifetc. ttJ;^S^7 otc^^^nrv^-So n>^>it 
6 9COft!2«t^«il6tg^^nTli'2)o a4:;'jJS^7 0 7:»^e>« 

M J^S-^ tC M M Jg-S-^ C M«g^ ^ ffi I > T t> ^ I ^ o 

[0 0 3 5] mscDmmmm) mi2\t^^m(r>^^ 

\zmwmmmmz^^i'^m^.'^mm 1 1 co^^^^as i 

3<7)tSfiK<&^T'7'P';/^l§l-e^^« 117 {c43</iTI5£0JU 
fccfc^tr. mi(J:>^mMmx\t. «^aiSS2 3cr)t^TWS 
:Rt/«liftb, ii:at(C^«lbT:t-^7>7'3 9l:ti*iUT 

^Mt"^^^. ^cx. co:>nmmmx\t. m^^s^2 3(D 
mk\z. mmi^mm^i i^m^ixwt&i^x^o. 
J: o tmmz^n\iMWi^^\^rzm<r>mmti^^ <t$.^(o 
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ui t\^x(Dmmt^mm,f)^\^±.t^o 
[0 0 3 6] ^tz. mm^m\z^^x\t. m®SB2 2^> 

^\z. m,^U2^<D\htim)£\zj^xm^xt^ 

^fr^agpi 3om;'jtc**-r^^S;&^;feti^o -f^ 

ti'lJlg§7 i\z^mm^i&^x(Dy ^ )V^^WL^lfX%%-m^^ 

[0 0 3 7] {f^ecD^mmm) mi 3{t^^m(D^iE> 
izmt^mmmm\z^^mixm^mm 1 1 (D^w^^m i 
3<Dm^'^^-'t:fay^mx^^. za^mmmmAz^-D 
x\t. ^m]^2 3 tm^S!>2 4(Dmiz. mmmi&^x(D 
y^jvs^T e^mi^f. ^a^m<Dm&m}&^^mm^2 2 
f)^^mxLrzm'^xhy^)v^7 eiz^r). '^(Dmom 
20 ^^^»^mr)m<ztf)^x^^o zn\z^y)±i^^^ 
m 3(Dmmi^^m±'t^^ihh\z. mmm&^<D^^ 
m^^mtfi^\zmr)U'r:i^f)^x^. 3(d 
ir>-b-iSS^^*r^JiT^o mi 4\ty ^ jii^ 7 6(Dmi^m 

m^l^^-To mi 4 (a) }itU-/'^7sy ^ (LP 
F) (Dm^m^TikL. mi 4 (b) \t/\^ /^7.y ^ Ji^^ 
(HPF) (DlHi^m^^l^^ mi 4 (c) tl/X>NVl7. 
y^JV^ (BPF) a)[Hl£§^!l^^To 

[0 0 3 8] im? (Dmmmm) m 1 5 e» 

30 y^mx$>^o mmmmcDum^itizx-ox. ^^^2 
3<Dm&m(Dy-(yt-\^o:>iht)mf£\tmm-r^o ^(Dfz 
isb. zzx}ftn^m2 4\z^\^^x. m&mmmm^^m 

352 0;5^bCOtb:tJ^^&bTffii/^. Z(D^^{E\mzy^ 
:t-K8 2, 8 3S:^:3>7='>t)-8 4, 8 5lCcfcoT^ 

^^23(Dm^m^ mi icoe 2-6 5) tm-(om 
nm^^mmt^ztiz^^x. ummtiznh. 

L/t¥iJ^^pJfl^^LTl^^o n^^2 4izum 

4Tfij5£StpmEE^^{l:$1i:. «iag|52 3 O^iSffl 

[0 0 3 9] mscDmmmm) mi e{t:^^m<D^ib 

^zmt^^^mmmwAz^^m'^m-^mm 1 1 (D±»i^^^i 
3(Dm^^^sr^ay^mx^^o z.(ommmm\z^':> 

X{t. ^m^2 0 t^^mWl^2 3<DmiZTy^^-^-^ S 6 

^lattTi^^o ^m^2 o<omt}\t^W(D^mifZ<i:^M. 

mo^y\l-y>7.a^m\:\znv. '^iz^^l.fzV^ti^ 
{SOij:>M/)^s>^o nM'iy\f.-yy7s(D^7s^y^yif 

50 2 Q<o^mm.mf3mm^ri. ^'^x.tzmM^'^mxh 
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-So 

[0 04 0] m9<Dmmmm) mi7\t:^%m(D^^ 
\t. ^mm2 0 t^m^2 3<Dm\zi^mfmmmu9 1 

i^m±>^9 2^m^rz^<D'v^^o ^^32 scoots 
2t^W}mmmm9i^mif. um^^&Tr^t^m 

[0 0 4 1 ] mi ocDnmmm) mi 9i,t^^m0^ 
ib\zmrj:mmmm^z^^mmM^iMmi<D^i^i^^^i 3 
(Dm&^^'tr/uy^m'c^^. zLCDmrnmrnAz^-DX 20 

tcmil2 1 a, 2 1 b^Jl^^b, *y^9 7tc:J; 

-dX. mm2 1 a. 2 1 b(DUm^^—^\zmctl^<k^ 

tcbTi^^o mmm2 2\t^mmr^mmx^^f)^. 

^.^T\z^^Z<^fMim\Z{t. m«i2 1 a, 21 bt-ST 
^^m^^^X^^o 't(Dfzisbmm^2 2iCh:-^9 6 

^:/5^9 7 ^istt. &um\z\tmm^2 2^m, 

[0 0 4 2] (mil (Dmmmm) m2o \t:^^m<D^ 

^ ^zm^mmmmiz^^mmM-^mrnxm en^^^ 30 
^^^1 scDMW^^^^To ::<D^i^^^§(>i 3\t. 
m7{Z7R{.rz^#imi^mi 3t\t. mmm^wt^^2 5 
<^m^:^mr^'ox\^^^. c(ommmmiz^':>x{t. u& 
mm^nuofzisb. mmm^si2 5(Dmm^^is,mm^ 
9i3 8 tmmr<siimtLx\^^^. 'ttj:t>'^. mmmmm 

SS3 8(C*5l^Tti, y^^7>:f 39 (DititltK^Xtjl^ 

'^t(DrBi(D^mm^n\zi&tn4 0 ty-i 4 i^m 

X^nX^D. :t^T>^3 9(Dlhtim&mi 0 l^lff 
bT#iJ^a5 2 4<Dn>/My'-^ 4 2<DXti\Z^m^tl. 
^tnl 0 1 (DtH;^tJt^n>x>-t^-l 0 2^^LT^5> 40 
FlCtg^^nx. :t^7>'f3 9(DKmXtlt&'f-\ti&tn 
1 0 3^^M.Ty^>H{Cjgift$nTli^o I^IUfC. S 
2p«^iS^HE2 5lC43l^Tti, :t^7>:/l 0 8(0ltiil 

t^^xtiii^Tt(Dmo:>^mM\B\mzim i o 9 ty^ 

:t-K 1 1 oyjmX^nx^O. ;t^7>yi 0 SOffi 
tjmmi 1 l$::fM.TW5£a524CD3W^U-3^42 

(7)A;^Ilc^^^^n. tg^ti 1 i(Dti!itim{tzi>^>-^i 

1 2^^LxT^^>HtCjglgg$nT. :t-^T>yi0 8 
OJSeA:^5S^litgtrC 1 1 3^lfrVXyy>}^\Ztm^ 

nXl/i^o 50 
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[0 0 4 3] ^ft. mm\&mmm^3 3o:>ititi\t^f&m 

1 0 S^lftLX^^7>^3 9 <D$^K^Xtl 

\^(Dm\Z\tt&tfil 0 7^tt/3>x>1tl 0 4 7!)^M^J(CS 
,«$n, «lififfl5^'f:t-Kl 0 5(^7y-K<i:i^^>H 

(c«^n^'n^Kffl3J^-r^-H i o ecDj^v-H^yy 

t.iT«, ^^g|5 2 OiD^miSm I C 2 8 om;'77&^«^iSffi 
3^-r:t-H 1 1 6 ^^Tttl:tJ^n, ^f£iS,tril 17-1 
1 gTi^-EE^tl^cf^. ^^7>y 1 0 8(7)|^SKA;b« 
^JCA;^J$nTi.^'5)o ^Tz. ^^JSKA:^a^^^^>H 

K 1 1 s(D7y-'\^ty^>\^iz\t^n^n^^Amy^ 
1 1 6(Dti'j-vt7 y-\':^mm^nxi^^. 
[0 0 4 4] z<Dmmi^mx\t. ±m(D<ko\zmmm'^ 
gK2 5<Dm^^^i&mmm^3 8tmmum^t\.x\^^ 

[0 0 4 5] i^tz. m.&mm(o^m^±.\i^timz\t. 

S^ft^lS:^a5 2 5<D^iSffl^-f ^-H 1 1 5, 116 
<h^z£iitllHlgS3 8(7)^2Sffi3^<:t"K 1 0 5, 106 

A^nxv^-S^-r ;t- K 1 1 0 (teii^ii'l'llHlSS 3 8 
ft';§SlHlKtCigtt^nTli^:^-1':t-H4 1 t>l^i;t)(7) 

i|ii[His§(c*5tiT^. mmmnm.'^U2B(Dmmy^^ 
— HI 15. 1 1 6<hi^i;t)Co^i5e^cch{Ccto. ta^ 

[^2] i^^m(D-m:mmm\z^^mwim'^mm<r>m^ 

[114] (a) (b) \t^^)XK\zmi^tzn.m(Dm'i&^ 

^■r ¥M ^ O^-aStetSr L fcIE ® 11 X ^ o 
[US] JgaP.^'gg<7)mMtiJ&;^^7SttbXVi^<h#c7) 

iHiK ^ ^-rm X § • 

i6<7);SM^c7)g|^^^1"0X^'&o 
[117] |^±C0^^*«^aJgl5O:^«:|HlK^^t"(E!SSIiIX^ 

-So 

[US] i^^m<^w^nmmm\z^\i^^nmu(Dmi^^ 

^-TiElKElX^^o 
[119] *sgB^(^)$6tc!?iJ:^i:*S!B?gSI(c4Dtt^*(z^«^*D 

a5(7)^^^^-r[Bissiix^^o 
[lii 0] ^mM<o^^\zmt^^mmm\z^^ii^±w^ 
»gS(^«iB6^7j^-riEiKiix»§o 

[nil] *:5gW(75$^tcgij7^ci:^SE?^!itc43tt^Slftia5 
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[012] :^^mo)^^\zmtsimmmm\z:ifo»^±i^^ 

mi4] (a) (b) (c) \tmi 3 0:)y^Jli^tL 

mis] ^%m(D^ iE>\zmummmm\z^»^±i^^ 
mi 6] :$^^mo)^ ^^zmummmmiz^k-f^^i^ik 
mi 7] ^^m<D-^ ^\zmtjimmmm\z^iff^^^^ 
miB] :$i%m<Di^ ^^zmumm^m{z:^H^^i^^ 
mi 9] :i^^m<D^ ^izwiummmmiz^^'f^^i^i^ 



[112 0] ^^mo^-^^izm^mmmmiz^^f^^i^m 
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